PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 06-348224 
(43)Date of publication of application : 22.12.1994 



(51)Int.CI. 609G 3/20. 

G02F 1/133 

G02F 1/133 

G09G 3/36 



(21) Application number : 05-164209 (71 Applicant : CASIO COMPUT CO LTD 

(22) Date of filing: 07.06.1993 (72)Inventor : OGURA KAZUO 

(54) VIDEO DISPLAY DEVICE AND LIQUID CRYSTAL DRIVING DEVICE OF VIDEO DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To make. a static image part easily visible with video signals in which 
animation image parts and static image parts coexist. 

CONSTrtUTION: This video display device 20 for which the liquid crystal driving 

device is used has an image forming circuit 23 which forms image data and £ 
outputs the data arid a source driver 26 which samples the RGB video signals in -*tpf^ af. 
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a horizontal direction and outputs the signals to the source electrodes of the ^ w 
transistors in a color liquid crystal panel 27 after amplifying the signals. This 

source driver 26 is provided with a timing generating circuit which generates l |' => X X&m^iSik ~ 

various kinds of clocks to enable the assignment of the changing timing of a l*wmkA * ^ 4 

sampling clock of the RGB video signals according to the data for assigning the 
phase change from a CPU 21 by an arbitrary horizontal scanning line number, a 
sample-hold circuit which samples/holds the RGB video signals in the horizontal 
direction according to the clocks formed by this timing generating circuit and an 
output buffer which amplifies the sampling data for several horizontal dot 

numbers and outputs the data to the color liquid crystal panel 27 so that the phases of the sampling clocks of the 
RGB 'video signals of the source driver 26 can be changed arbitrarily/^ - — — — ~ 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid crystal driving gear of the graphic display device which samples the color video 
signal of a graphic display device, and drives the signal electrode of an electrochromatic display display 
panel A clock generation means to generate two or more kinds of sampling clocks which specify the 
timing which samples said color video signal, It has the sampling hold means which is based on the 
sampling clock generated by this clock generation means, and samples / holds said color video signal. 
The liquid crystal driving gear of the graphic display device characterized by making it possible to 
change the phase of two or more kinds of sampling clocks generated with said clock generation means. 
[Claim 2] The liquid crystal driving gear of the graphic display device according to claim 1 characterized 
by having a phase modification tab-control-specification means to specify the location which changes 
the phase of the sampling clock of the color video signal of said clock generation means. 
[Claim 3] The modification location of said phase modification tab-control-specification means is a liquid 
crystal driving gear of the graphic display device according to claim 2 characterized by being the 
horizontal scanning location of arbitration. 

[Claim 4] Said phase modification tab-control-specification means is the liquid crystal driving gear of 
the graphic display device according to claim 2 characterized by specifying the location of a color video 
signal which has an image class assignment means to specify the image class of color video signal, and 
was specified by this image class assignment means. 

[Claim 5] Said image class is the liquid crystal driving gear of the graphic display device according to 
claim 4 characterized by being a still picture and animations, such as an alphabetic character. 
[Claim 6] A video signal is scanned for every field and it has the liquid crystal driving means which 
generates a color video signal and drives a liquid crystal display panel based on the generated color 
video signal. Said liquid crystal driving means A clock generation means to generate two or more kinds 
of sampling clocks which specify the timing which samples said color video signal, It has the sampling 
hold means which is based on the sampling clock generated by this clock generation means, and samples 
/ holds said color video signal. The graphic display device characterized by making it possible to change 
the phase of two or more kinds of sampling clocks generated with said clock generation means. 
[Claim 7] An image generation means to generate and output the color video signal corresponding to 
image data, The liquid crystal driving means which changes the output from said image generation means 
into the signal which drives an electrochromatic display panel, The control means which controls said 
image generation means and said driving means, and the electrochromatic display panel. which drives by 
said liquid crystal driving means, and displays an image based on said color video signal, A clock 
generation means to generate two or more kinds of sampling clocks which specify the timing to which it 
has and said liquid crystal driving means samples said color video signal, It has the sampling hold means 
which is based on the sampling clock generated by this clock generation means, and samples / holds 
said color video signal. The graphic display device characterized by making it possible to change the 
phase of two or more kinds of sampling clocks generated with said clock generation means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal ■ driving gear which drives the graphic 
display device (for example, graphic display device which has a dot-matrix method color liquid crystal 
display) which displays an image using the liquid crystal device (liquid crystal display) (liquid crystal 
display) LCD etc. in detail, and this graphic display device with respect to a graphic display device and 
the liquid crystal driving gear of a graphic display device. 
[0002] 

[Description of the Prior Art] In order to prevent degradation of the liquid crystal by electrochemical 
reaction, it is necessary to drive LCD with alternating voltage. In an easy indicator, the static driving 
method for impressing direct alternating voltage to a display electrode is used, and in order to reduce, 
the number of lead wire by the numerical, indicator of many digits to this, the multiplexer driving method 
which carries out time-sharing actuation of some display electrodes collectively is used. The large-scale 
thing'of multiplexer actuation, is Matrix LCD (matrixLCD). Actuation of this LCD is performed by 
impressing a sequential-scanning pulse to X electrode, and impressing signal-level pulses all at once 
from Y electrode according to the display pattern of that line. 

[0003] As a driver circuit for driving a dot-matrix method color liquid crystal display, there is a driver 
configuration as shown, for example in drawing 1313 . In the LCD driver configuration shown in drawing 
13 , a sign 10 is a TFT dot-matrix electrochromatic display panel (henceforth the LCD panel), and 
gradation display actuation of the LCD panel 10 is carried out by the controller 13 which controls the 
horizontal source driver 11, the vertical gate drivers 12, and these drivers. 

[0004] As shown in drawing 1 5 , after the above-mentioned source driver 1 1 carries out the sequential 
sampling of the RGB video signal of 1 horizontal-scanning period (hereafter referred to as 1H) in the 
sampling hold circuit 15 based on the sampling clock from the. timing generating circuit 14 and carries 
out 1 horizontal-scanning periodr sampling, it is amplified.by the output buffer 16, and it is putputted to 
the source electrode of the transistor in the LCD panel 10. Moreover, a horizontal scanning signal is 
outputted to the gate electrode of the transistor in the LCD panel 1 0 by the gate driver 12. 
[0005] As theHist of the horizontal dot (pixel) of a general dot-matrix method color liquid crystal display 
(for example, the above-mentioned LCD panel 10) is shown in drawing 14 , each dot of R, B, and G (let 
this combination be 1 picture element) is repeatedly located in a line. The source driver 11 samples the 
signal for 3 dots wide equivalent -to-the-location^of the pixel made into-the object-to a gap-of the location . 
of this horizontal R, B, and G each dot by shifting the phase of the clock which controls the sampling of 
R, B, and G each video signal to be shown in drawing 16 . This approach is effective in order to display 
correctly the horizontal position of the color information according to RBG individual in a small LCD- 
panel with few present horizontal dots, with especially the number of level dots maintained, and 
animations, such as TV, are used by the display of an image given a subject. 
[0006] « 

[Problem(s) to be Solved by the Invention] However, fading etc. is not so effective to display the large 
quiescence image of contrast ratios, such as a display of an alphabetic character, depending on the 
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class of image information by the approach of sampling the signal for 3 dots wide by shifting the phase 
of the clock which controls the sampling of R, B, and G each video signal if it is in such a conventional 
dot-matrix method electrochromatic display driving gear. For example, as shown in the panel top display 
rectangle of drawing 1 6 t as for change of the amplitude, a video signal only with 3 dots (one picture 
element) only of horizontal directions will be in the condition that the effect of a certain thing spreads 
on the LCD panel on 2 dots (adjoining picture element) of left-hand side. 

[0007] In order to avoid this, what made the phase of a sampling clock equiphase as shown in drawing 17 
is known. A signal of 3 dots (one picture element) like drawing 17 at this time is displayed also on the 
LCD panel with 3 dots (one picture element), however — this sampling clock equiphase method — a 
horizontal dot — there was a trouble that resolution will fall to (the number of horizontal picture 
elements / 3). Then, this invention aims at offering the driving gear of the graphic display device which 
can make a still picture part legible, and a graphic display device in the video signal with which an 
animation part and a still picture part are intermingled. 
[0008] 

[Means for Solving the Problem] The liquid crystal driving gear of the graphic display device by invention 
according to claim 1 In the liquid crystal driving gear of the graphic display device which samples the 
color video signal of a graphic display device, and drives the signal electrode of an electrochromatic 
display display panel for the above-mentioned object achievement A clock generation means to 
generate two or more kinds of sampling clocks which specify the timing which samples said color video 
signal, It has the sampling hold means which is based on the sampling clock generated by this clock 
generation means, and samples / holds said color video signal. It is characterized by making it possible 
to change the phase of two or more kinds of sampling clocks generated with said clock generation 
means. 

[0009] You may make it the liquid crystal driving gear of said graphic display device equipped with a 
phase modification tab-control-specification means to specify the location which changes the phase of 
the sampling clock of the color video signal of said clock generation means as indicated by claim 2. 
[0010] Moreover, you may make it the modification location of said phase modification tab-control- 
specification means be a horizontal scanning location of arbitration as a desirable mode. 
[0011] Moreover, said phase modification tab-control-specification means has an image class 
assignment means to specify the image class of color video signal, and you may make it specify the 
location of a color video signal specified by this image class assignment means as indicated by plaim 4, 
for example. 

[0012] Moreover, you may make it said image classes be a still picture and animations, such as an 
alphabetic character, as a desirable mode, as indicated by claim 5. 

[0013] The graphic display device by invention according to claim 6 scans a video signal for every field. 
It has the liquid crystal driving means which generates a color video signal and drives a liquid crystal 
display panel based on the generated color video signal. Said liquid crystal driving means A clock 
generation means to generate two or more kinds of sampling clocks which specify the timing which 
samples said color video signal, It has the sampling hold means which is based on the sampling clock 
generated by this clock generation means, and samples / holds said color video signal. It is 
characterized by making it possible to change the phase of two or more -kinds of sampling clocks, 
generated with said clock generation means. 

[0014] An image generation means for the graphic display device by invention according to claim 6 to 
generate the color video signal corresponding to image data, and to output, The liquid crystal driving 
means which changes the output from said image generation means into the signal which drives an 
electrochromatic display panel. The control means which controls said image generation means and said 
driving means, and the electrochromatic display panel which drives by said liquid crystal driving means, 
and displays an image based on said color video signal, A clock generation means to generate two or 
more kinds of sampling clocks which specify the timing to which it has and said liquid crystal driving 
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means samples said color video signal, It has the sampling hold means which is based on the sampling 
clock generated by this clock generation means, and samples / holds said color video signal. It is 
characterized by making it possible to change the phase of two or more kinds of sampling clocks 
generated with said clock generation means. 
[0015] 

[Function] In invention claims 1, 2, 3, and 6 and given in seven, if the phase of a video-signal sampling 
clock is specified with a phase modification tab-control-specification means, the clock from which the 
phase of the sampling clock of a color video signal differs assignment before with the clock generation 
means of a liquid crystal driving. gear will be generated. A sample hold means does the sample/hold of a 
color video signal, and it is made to output to the signal electrode of an electrochromatic display display 
panel according to the clock generated by the clock generation means. 

[0016] therefore, the video signal with which an animation part and a still picture part are intermingled - 
- setting — a horizontal dot — lowering of resolution can be prevented and it becomes possible to 
make a still picture part legible. 

[0017] In invention claim 4 and given in five, if it is directed to a liquid crystal driving gear that the image 
class changed from an image class distinction means to distinguish the image class of color video signal, 
it will generate the clock from which the phase of the sampling clock of a color video signal differs with 
the clock generation means of a liquid crystal driving gear. According to the clock generated by the 
clock generation means, a sample hold means does the sample/hold of a color video signal, and it is 
made for a liquid crystal driving gear to output this signal to the signal electrode of an electrochromatic 
display display panel. Therefore, a still picture, animations, etc., such as an alphabetic character, can 
make still picture parts, such as an alphabetic character, more legible in the case of the image display in 
which a different class is intermingled. 
[0018] 

[Example] Hereafter, the example of this invention is explained with reference to drawing 1 - drawing 14 
1st example drawing 1 - drawing 7 are drawings showing the 1st example of this invention, and are the 
example applied to the dot-matrix method electrochromatic display driving gear. 

[0019] First, a configuration is explained. Drawing 1 is the whole graphic display device 20 block diagram 
which used the liquid crystal driving gear. The graphic display device 20 is equipped with CPU21, the 
memory means 22, the image generation circuit 23, the gate driver 24, the LCD actuation controller 
circuit 25, the source driver 26, and the electrochromatic display panel 27 grade in drawing 1 R> 1. A 
value required for each actuation calculates, and CPU (control means)21 outputs the phase modification 
raster tbe data used for phase assignment of a video-signal sampling clock to the source driver 26 
mentioned later, delivering and receiving data between RAM according to the micro program stored in 
the program ROM which it has inside while outputting the various control signals and the control data 
for controlling each part of a graphic display device 20 based on the processed data. The memory 
means 22 is RAM which memorizes the image data for carrying out a liquid crystal display. 
[0020] The image generation circuit 23 accesses the memory means 22 by control of CPU21, and 
generates and outputs image data (a video signal, various synchronizing signals, etc.). Here, from the 
image generation circuit 23, various synchronizing signals, such as a horizontal and a Vertical 
Synchronizing signal, are -outputted to the LCD-actuation controller circuit (driving means) T25 r and r R r B, 
and G each video signal is outputted to the source driver 26. The LCD actuation controller circuit 25 
outputs a predetermined clock to the source driver 26 and a gate driver 24 based on the Vertical 
Synchronizing signal outputted from the image generation circuit 23. 
[0021] A gate driver 24 outputs a sequential-scanning signal to the gate electrode of the 
electrochromatic display panel 27. Gradation display actuation of the electrochromatic display panel 27 
is carried out by the horizontal source driver 26 and the gate driver 24 of said perpendicular direction. 
[0022] The phase modification raster tbe data which the LCD actuation controller circuit 25 to a 
synchronizing signal uses [ R, B, and G each video signal ] for phase assignment of CPU21 to a video- 



signal sampling clock are inputted into the above-mentioned source driver 26 from the image generation 
circuit 23, respectively. After the above-mentioned source driver 26 samples and amplifies a horizontal 
RGB video signal, it is outputted to the source electrode of the transistor in the electrochromatic 
display panel 27. Moreover, a scan signal is outputted to the timing as which the gate electrode of the 
transistor in the electrochromatic display panel 27 is determined by the horizontal scanning line position 
with a gate driver 24. 

[0023] Drawing 2 is the block block diagram of the source driver 26 which constitutes the description 
part of the above-mentioned graphic display device. In drawing 2 , the above-mentioned source driver 
26 consists of a timing generating circuit 29, a sample hold circuit 15, and an output buffer 16. Based on 
the Horizontal Synchronizing signal and basic clock which are outputted from the LCD actuation 
controller circuit 25, only the number of level dots generates a video-signal sampling clock, and the 
timing generating circuit (clock generation means) 29 outputs it to a sample hold circuit 15. This 
sampling clock outputs an output clock to an output buffer 16 at 1H period when it is outputted at to 
every 1 level period part (it is hereafter written as 1H), and a sampling clock is not outputted. Moreover, 
R, B, and G each phase contrast between video-signal sampling clocks is controlled by the phase 
modification raster directions data outputted from CPU21. 

[0024] R, B, and G each video signal is inputted into a sample hold circuit (sample hold means) 15 from 
the image generation circuit 23, and a sample hold circuit 15 samples and carries out 1H sample only of 
the number of level dots for R, B, and G each video signal to it based on the timing of the sampling 
clock generated in said timing generating circuit 29. An output buffer 16 amplifies the sample data for 
several level dot minutes, and outputs it to the electrochromatic display panel 27. 
[0025] Drawing 3 is the circuit diagram of the timing generating circuit 29 in . the above-mentioned 
source driver 26, and the signal of each part of this timing generating circuit 29 is shown in the timing 
chart of drawing 6 mentioned later. In drawing 3 , the above-mentioned timing generating circuit 29 is 
divided roughly, and consists of the clock generation section 40, the shift register section 50, and the 
phase pulse generating section 60. 

[0026] The above-mentioned clock generation section 40 is the basic clock ck and Horizontal 
Synchronizing signal H. sync and Vertical Synchronizing signal V Based on sync, sampling start signal srt, 
The clock generation circuit 41 which generates the output clock supplied to each clock ck1, ck2a, ck3a, 
and a sample hold circuit 15, Clock phase change-over pulse ck outputted from the phase pulse 
generating section 60 The OR gate 42 which takes OR logic of clock ck2a from phase and the clock 
generation circuit 41, and outputs a clock ck2, Clock phase change-over pulse ck outputted from the 
phase pulse generating section 60 The OR gate 43 which takes OR logic of clock ck3a from phase and 
the clock generation circuit 41, and outputs a clock ck3, Clock pulse ck outputted from the clock pulse 
generating section 60 It consists of the OR gates 43 which take OR logic of clock ck3a from the 
reversal output and the clock generation circuit 41 of phase, and output a clock ck3. 
[0027] Two or more latches (x(R, B, G) n piece) 51-57 are connected to a serial, the above-mentioned 
shift register section 50 is constituted, and clocks ck1, ck2, and ck3 or ck4 is supplied to each latches 
51-57 from the clock generation section 40. The shift register section 50 shifts the sampling start signal 
srt outputted from the clock generation circuit 41 with the above-mentioned clocks ck1, ck2, ck3, and 

ck4, and outputs a sampling clock (R, B, G) 1 - n. ^ — - < 

[0028] The above-mentioned phase pulse generating section 60 is Horizontal Synchronizing signal H. 
sync is inputted as an input signal and it is Vertical Synchronizing signal V. The counter 61 with which 
sync is inputted into a reset terminal, It is Horizontal Synchronizing signal H about phase modification 
raster tbe data. With the D latch 62 who holds to the timing of sync (L1) Output H of a counter 61 ct is 
the D latch's (L1) 62 output L1 to an input terminal A. out is inputted into an input terminal B. Data H ct 
and data L1 out is compared and it is H. ct>L1 It is the clock phase change-over pulse ck at the time of 
out. It consists of comparators 63 which make phase H level. 

[0029] Drawing 4 is the circuit diagram for 1 dot of the sample hold circuit 15 in the above-mentioned 
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source driver 26, and the circuit for 1 dot shown in drawing 4 exists in juxtaposition several level dot 
minutes in the sample hold circuit 15 of drawing 2 . Setting to drawing 4 ( 1 dot of a sample hold circuit 
15 is the video-signal input video. When with the switch [ on/off V in / switch / with a video-signal 
sampling clock ] SW1, the capacitor CI in which a video signal is stored when a switch SW1 is on, and 
the output clock which serves as H level at the 1H next period and an output clock is on, it is the 
video-signal output video. It consists of switches SW2 which output out. In this case, video-signal input 
video As in, the video signal corresponding to that dot foreground color is inputted among R, B, and G 
each video signal, and the sampling clock corresponding to that dot horizontal position controls on/off of 
a switch SW1. Moreover, a switch SW1 is turned [ the period of H level ] on on by the sampling clock, 
and a video signal is stored in a capacitor C1. An output clock serves as H level at the 1H next period, 
and is outputted to an output buffer 31. 
[0030] Next, actuation of this example is explained. 

The graphic display device 20 whole explanatory view 5 of operation which used the liquid crystal driving 
gear is a flow chart which shows the program of phase modification processing of the sampling clock 
performed by CPU21, and Sign Sn (n= 1, 2, — ) shows each step of a flow among this drawing. 
[0031] First, initial setting, such as various registers, is performed at step S1, and the data access and 
output of an output image to the image generation circuit 23 are directed at step S2. Subsequently, 
phase modification raster No. is outputted to the source driver. 26 at step S3, and processing of this 
flow is finished. The phase modification raster tbe data which change the phase of R [ of the source 
driver 26 ], B, and G each video-signal sampling clock from CPU21 are outputted by this processing. 
[0032] Moreover, CPU21 outputs the control signal for controlling the image generation circuit 23 based 
on the processed data, and the image generation circuit 23 accesses the memory means 22 by control 
of CPU21, and generates and outputs image data, such as a video signal and various synchronizing 
signals. From the image generation circuit 23, various synchronizing signals, such as a horizontal and a 
Vertical Synchronizing signal, are outputted to the LCD actuation controller circuit 25, and R, B, and G 
each video signal is outputted to the source driver 26. In the source driver 26, a horizontal RGB video 
signal is sampled, and after being amplified, it is outputted to the source electrode of the transistor in 
the electrochromatic display panel 27. Moreover, a scan signal is outputted to the gate electrode of the 
transistor in the electrochromatic display panel 27 to the timing determined by the horizontal scanning 
line position with a gate driver 24. 

[0033] While only the number of level dots is generated and a video-signal sampling clock is outputted 
to every. 1 level period part (1H) in a sample hold circuit 15 based on the Horizontal Synchronizing signal 
and basic clock which are outputted by the explanation timing generating circuit 29 of a source driver of 
operation from the LCD actuation controller circuit 25, an output clock is outputted to a sample hold 
circuit 15 at 1H period when a sampling clock is not outputted. Moreover, if phase modification raster 
directions data are received from CPU21, according to the actuation later mentioned by drawing 2 and 
drawing 6 , R, B, and G each phase contrast between video-signal sampling clocks is controlled, and the 
phase of R [ of the source driver 26 ], B, and G each sampling clock can change only the period of 
arbitration. 

[0034] R, B, and G each video signal is inputted into a sample hold circuit 15 from the image generation 
-circuit-23,, and R,-B,nand G each video signaUs sampled- only for the number of level dots in a -sample - ~ 
hold circuit 15 based on the timing of the sampling clock generated in said timing generating circuit 29. 
And the sample data for several level dot minutes is amplified by the output buffer 16, and it is 
outputted to the electrochromatic display panel 27. 

[0035] Drawing 6 is a timing chart which shows actuation of the above-mentioned timing generating 
circuit 29, and is comparator 63 output ck. The condition that the phase of each sampling clock changes 
in the time of being a time of a phase signal being H level and L level is shown. As shown in drawing 6 , 
they are the basic clock ck and Horizontal Synchronizing signal H by the clock generation section 40 of 
the timing generating circuit 29. sync and Vertical Synchronizing signal V The output clock supplied to 
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the sampling start signal srt, each clocks ck1, ck2, ck3, and ck4, and a sample hold circuit 15 based on 
sync is generated. 

[0036] Horizontal Synchronizing signal H sync is inputted into the counter 61 of the phase pulse 
generating section 60, and the reset is Vertical Synchronizing signal V. It is carried out by sync. Namely, 
counter 61 output H ct shows a display top vertical position: Moreover, the phase modification raster 
tbe data inputted into the D latch (L1) 62 are Horizontal Synchronizing signals H by the D latch (L1) 62. 
It is held to the timing of sync. Let this phase modification raster directions data be the display top 
vertical position which changes the phase between R, B, and G each sampling clock. The D latch's (L1) 
62 output is L1. It is referred to as out. Output H of the above-mentioned counter 61 Output L1 of ct 
and the D latch (L1) 62 out is inputted into the input terminals A and B of a comparator 63, and it is 
Data H. The magnitude of the data of ct and data L1out is compared. H ct>L1 When set to out, it is 
comparator 63 output ck A phase signal is set to H level. 

[0037] Comparator 63 output ck It is inputted into the OR gates 42-44 of the clock generation section 
40, and a phase signal is ck. If a phase signal is set to H level, the outputs ck2 and ck3 of the OR gates 
42 and 43 are fixed to H level. Moreover, ck When a phase signal is L level, it is referred to as ck2=ck2a 
and ck3=ck3a, and ck4 is fixed to H level. Each clocks ck1, ck2, ck3, and ck4 generated in the above- 
mentioned clock generation section 40 are used by the latches 51-57 of R [ of the shift register section 
50 ], B, and G each sampling clock. The phase change of the sampling clock by the vertical position of 
arbitration is made possible by this actuation. 

[0038] And a sampling clock (R, B, G) 1 - n can be obtained by shifting the sampling start signal srt 
inputted into the shift register section 50 with the above-mentioned clocks ck1, ck2, ck3, and ck4. 
Namely, two or more latches (x(R, B, G) n piece) 51-57 are connected to a serial, and the above- 
mentioned shift register section 50 is constituted. If clocks ck1, ck2, and ck3 or ck4 is supplied to each 
latches 51-57 from the clock generation section 40 The sampling start signal srt outputted from the 
clock generation circuit 41 is shifted with the above-mentioned clocks ck1, ck2, ck3, and ck4, and a 
sampling clock (R, B, G) 1 - n are outputted to a sample hold circuit 15. 

[0039] In the sample hold circuit 15, it is constituted so that the circuit for 1 dot may exist in 
juxtaposition several level dot minutes, as shown in drawing 4 . Video signal video corresponding to the 
dot foreground color among R, B, and G each video signal in is inputted, on/off control of the switch 
SW1 is carried out by the sampling clock corresponding to the dot horizontal position. As shown in 
drawing 7 , the switch SW1 of the circuit for 1 dot where a sampling clock corresponds only in the 
period of H level is turned on on, and a video signal is stored in a capacitor C1. An output clock serves 
as H level at the 1 H next period, and is outputted to an output buffer 1 6. And the sample data for 
several level dot minutes outputted from the sample hold circuit 15 is amplified by the output buffer 16, 
and is outputted to the electrochromatic display panel 27. 

[0040] Thus, the graphic display device 20 which used the liquid crystal driving gear of this example 
CPU21 which controls each part of a graphic display device 20, and the image generation circuit 23 
which generates and outputs image data, It has the source driver 26 outputted to the source electrode 
of the transistor in the electrochromatic display panel 27 after sampling and amplifying a horizontal RGB 
video signal. The source driver 26 The timing generating circuit 29 which generates the various clocks 
- which enable assignment of the modification timing-of the phase of. the sampling clock-of ^ RGB video v 
signal with the horizontal scanning wire gage of arbitration according to the phase modification tbe data 
from CPU21, The clock generated by the timing generating circuit 29 is followed. A horizontal RGB video 
signal A sample / sample hold circuit 15 to hold. Since the output buffer 16 which amplifies the sample 
data for several level dot minutes, and is outputted to the electrochromatic display panel 27 is formed 
and it enables it to change the phase of the sampling clock of the RGB video signal of the source driver 
26 into arbitration Still picture parts, such as an alphabetic character, can be made more legible in the 
case of the LCD display of the image with which a still picture and animations, such as an alphabetic 
character, are intermingled. 



[0041] for example, — if phase contrast is prepared in the phase of a sampling clock about the image of 
the upper film part from the location of raster No =Cv and the phase of a sampling clock is made into 
equiphase about the image of a lower alphabetic character part from the location of raster No =Cv in the 
display screen where an animation part and a still picture part are intermingled like, the example of an 
output image shown in drawing 7 — a horizontal dot — lowering of resolution can be prevented and a 
still picture part can be made more legible. 

[0042] 2nd example drawing 8 - drawing 1 2 are drawings showing the 2nd example of this invention, and 
are the example applied to the dot-matrix method electrochromatic display driving gear. The same sign 
is given to the same component as said 1st example in explanation of this example, and explanation of a 
duplication part is omitted. 

[0043] First, a configuration is explained. Drawing 8 is the whole graphic display device 70 block diagram 
which used the liquid crystal driving gear. The graphic display device 70 is equipped with CPU (control 
means)71, the memory means 22, the image generation circuit (an image class distinction means is 
included) 72 (a detail is later mentioned by drawing 9 ), the gate driver 24, the LCD actuation controller 
circuit 25, the source driver 74, and the electrochromatic display panel 27 grade in drawing 8 R> 8. A 
value required for each actuation is calculated and CPU71 outputs the various control signals and 
control data for controlling each part of a graphic display device 70 based on the processed data, 
delivering and receiving data between RAM according to the micro program stored in the program ROM 
which it has inside. 

[0044] The image generation circuit 72 generates and outputs the image class flag used for the 
assignment for changing the phase of a video-signal sampling clock according to a display image class 
while it accesses the memory means 22 by control of CPU71 and generates and outputs image data (a 
video signal, various synchronizing signals, etc.). Therefore, from the image generation circuit 72, various 
synchronizing signals, such as a horizontal and a Vertical Synchronizing signal, are outputted to the LCD 
actuation controller circuit 25, and R, B, and G each video signal and the above-mentioned image class 
flag are outputted to the source driver 74. The LCD actuation controller circuit 25 outputs a 
predetermined clock to the source driver 74 and a gate driver 24 based on the Vertical Synchronizing 
signal outputted from the image generation circuit 72. 

[0045] A gate driver 24 outputs a scan signal to the gate electrode of the electrochromatic display panel 
27. Gradation display actuation of the electrochromatic display panel 27 is carried out by the horizontal 
source driver 74, the gate driver 24 of said perpendicular direction, and the LCD actuation controller 

circuit 25. :;;.--.,/...,..:....• ......... ............ 

[0046] Drawing 9 is the block block diagram of the above-mentioned image generation circuit 72. In 
drawing 9 , the image generation circuit 72 consists of the vertical counter Cv and the various 
synchronizing signal generating circuits 75, memory access and an image data generation circuit 76, an 
image data register 77 for one raster, and a present raster image class register 78. The above- 
mentioned vertical counter Cv and the various synchronizing signal generating circuits 75 generate the 
vertical counter Cv and various synchronizing signals, output the generated vertical counter Cv to 
memory access and the image data generation circuit 76, and output various synchronizing signals to 
the LCD actuation controller circuit 25. 

[0047] By reading an image-class flag from the memory- means .22 image -data .and -the whole raster for 

every raster with the vertical counter Cv generated by the above-mentioned vertical counter Cv and 
the various synchronizing signal generating circuits 75, image data and the whole raster, above- 
mentioned memory access and image data generation circuit 76 generate image data, and stores image 
data in the image data register 77 for one raster, and the present raster image class register 78 the 
generated image data and the whole raster, respectively. 

[0048] R and B which were stored in the image data register 77 for the one above-mentioned raster, 
and G each video signal are outputted to the sample hold circuit 15 of the source driver 74, and the 
image class flag stored in the current raster image class register 78 is outputted to the timing 
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generating circuit 79 (after-mentioned) of the source driver 74. The source driver 74 performs phase 
control of Charge ck with the inputted image class flag. 

[0049] It returns to drawing 8 f and while the image class flag for changing R, B, and G each video signal 
and the phase of a video-signal sampling clock according to a display image class from the image 
generation circuit 72 is inputted, a synchronizing signal is inputted into the above-mentioned source 
driver 74 from the LCD actuation controller circuit 25. After the above-mentioned source driver 74 
samples and amplifies a horizontal RGB video signal, it is outputted to the source electrode of the 
transistor in the electrochromatic display panel 27. Moreover, a scan signal is outputted to the gate 
electrode of the transistor in the electrochromatic display panel 27 to the timing determined by the 
horizontal scanning line position with a gate driver 24. 

[0050] Drawing 13 is the block block diagram of the above-mentioned source driver 74. In drawing 13 , 
the above-mentioned source driver 74 consists of a timing generating circuit (clock generation means) 
79, a sample hold circuit (sample hold means) 15, and an output buffer 16. Based on the Horizontal 
Synchronizing signal and basic clock which are outputted from the LCD actuation controller circuit 25, 
only the number of level dots generates a video-signal sampling clock, and the timing generating circuit 
79 outputs it to a sample hold circuit 15. This sampling clock outputs an output clock to an output 
buffer 16 at 1H period when it is outputted to every 1H at, and a sampling clock is not outputted. 
Moreover, R, B, and G each phase contrast between video-signal sampling clocks is controlled by the 
phase modification raster directions data outputted from CPU71. 

[0051] R, B, and G each video signal is inputted into a sample hold circuit 15 from the image generation 
circuit 72, and a sample hold circuit 15 samples and carries out 1H sample only of the number of level 
dots for R, B, and G each video signal to it based on the timing of the sampling clock generated in said 
timing generating circuit 79. An output buffer 16 amplifies the sample data for several level dot minutes, 
and outputs it to the electrochromatic display panel 27. 

[0052] Drawing 1 1 is the circuit diagram of the timing generating circuit 79 in the above-mentioned 
source driver 74, and the signal of each part of this timing generating circuit 79 serves as a timing chart 
of said drawing 6 , and same timing chart. In drawing 1 1 , the above-mentioned timing generating circuit 

79 is divided roughly, and consists of the clock generation section 40, the shift register section 50, and 
the phase pulse generating section 80. 

[0053] The above-mentioned clock generation section 40 is the basic clock ck and Horizontal 
Synchronizing signal H. sync and Vertical Synchronizing signal V Based on sync, sampling start signal srt, 
The clock generation circuit 41 which generates the output clock supplied to each clock ck1, ck2a, ck3a, 
and a sample hold circuit 15, Clock pulse ck outputted from the phase pulse generating section 80 The 
OR gate 42 which takes OR logic of clock ck2a from phase and the clock generation circuit 41, and 
outputs a clock ck2, Clock phase change-over pulse ck outputted from the phase pulse generating 
section 80 The OR gate 43 which takes OR logic of clock ck3a from phase and the clock generation 
circuit 41, and outputs a clock ck3, Clock phase change-over pulse ck outputted from the phase pulse 
generating section 80 It consists of the OR gates 43 which take OR logic of clock ck3a from the 
reversal output and the clock generation circuit 41 of phase, and output a clock ck3. 
[0054] Two or more latches (x(R, B, G) n piece) 51-57 are connected to a serial, the above-mentioned 
shift-register section 50 is constituted, and clocks ck t,-ck2, and-ck3 or ck4 is supplied to each latches- 
51-57 from the clock generation section 40. The shift register section 50 shifts the sampling start signal 
srt outputted from the clock generation circuit 41 with the above-mentioned clocks ck1, ck2, ck3, and 
ck4, and outputs a sampling clock (R, B, G) 1 - n. The above-mentioned phase pulse generating section 

80 is Horizontal Synchronizing signal H about the image class flag inputted as image class data. It is 
constituted by the D latch (L1) 81 who holds to the timing of sync, and the D latch's (L1) 81 output is 
the clock phase change-over pulse ck. It becomes a phase signal. 

[0055] In addition, the circuit diagram for 1 dot of the sample hold circuit 15 in the above-mentioned 
source driver 74 is the same as the circuit diagram shown in said drawing 4 , and the circuit for 1 dot 
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shown in drawing 4 exists in juxtaposition several level dot minutes in the sample hold circuit 15 of 
drawing 10 . 

[0056] Next, actuation of this example is explained. 

The explanation CPU 71 of operation by the whole graphic display device 70 which used the liquid 
crystal driving gear The control signal for controlling the image generation circuit 72 based on the 
processed data is outputted. The image generation circuit 72 While accessing the memory means 22 by 
control of CPU71 and generating and outputting image data, such as a video signal and various 
synchronizing signals, the image class flag used for the assignment for changing the phase of a video- 
signal sampling clock according to a display image class is generated and outputted. 
[0057] From the image generation circuit 23, various synchronizing signals, such as a horizontal and a 
Vertical Synchronizing signal, are outputted to the LCD actuation controller circuit 25, and R, B, and G 
each video signal and the above-mentioned image class flag are outputted to the source driver 74. In 
the source driver 74, a horizontal RGB video signal is sampled, and after being amplified, it is outputted 
to the source electrode of the transistor in the electrochromatic display panel 27. Moreover, a scan 
signal is outputted to the gate electrode of the transistor in the electrochromatic display panel 27 to the 
timing determined by the horizontal scanning line position with a gate driver 24. 
[0058] Moreover, the following actuation is performed in the image generation circuit 72. In memory 
access and the image data generation circuit 76, an image class flag is read from the memory means 22 
image data and the whole raster for every raster with the vertical counter Cv generated by the vertical 
counter Cv and the various synchronizing signal generating circuits 75, image data and the whole raster, 
image data is generated and image data is stored in the image data register 77 for one raster, and the 
present raster image class register 78 the generated image data and the whole raster, respectively. R 
and B which were stored in the image data register 77 for one raster, and G each video signal are 
outputted to the sample hold circuit 15 of the source driver 74. Moreover, the image class flag stored in 
the current raster image class register 78 is outputted to the timing generating circuit 79 of the source 
driver 74, and the source driver 74 performs phase control of Charge ck with the inputted image class 
flag. 

[0059] While only the number of level dots is generated and a video-signal sampling clock is outputted 
to every 1H in a sample hold circuit 30 based on the Horizontal Synchronizing signal and basic clock 
which are outputted by the explanation timing generating circuit 79 of a LCD driver of operation from 
the LCD actuation controller circuit 25, an output clock is outputted to a sample hold circuit 30 at 1H 
period when a sampling clock is not outputted. 

[0060] Moreover, if an image class flag is received from the image generation circuit 72, according to the 
actuation later mentioned by drawing 1 1 , R, B, and G each phase contrast between video-signal 
sampling clocks is controlled, and the phase of R [ of the source driver 74 ], B, and G each sampling 
clock can change only the period of arbitration. R, B, and .G each video signal is inputted into a sample 
hold circuit 15 from the image generation circuit 72, and R, B, and G each video signal is sampled only 
for the number of level dots in a sample hold circuit 15 based on the timing of the sampling clock 
generated in said timing generating circuit 79. And the sample data for several level dot minutes is 
amplified by the output buffer 16, and it is outputted to the electrochromatic display panel 27. 
[0061] It is shown by the timing chart of said drawing ,6 , and the same timing chart, and actuation of the 
above-mentioned timing generating circuit 79 is comparator 63 output ck. The condition that the phase 
of each sampling clock changes in the time of being a time of a phase signal being H level and L level is 
shown. As shown in said drawing 6 , they are the basic clock ck and Horizontal Synchronizing signal H by 
the clock generation section 40 of the timing generating circuit 79. sync and Vertical Synchronizing 
signal V The output clock supplied to the sampling start signal srt, each clocks ck1, ck2, ck3, and ck4, 
and a sample hold circuit 1 5 based on sync is generated. 

[0062] An image class flag is inputted into the D latch (L1) 81 who constitutes the phase pulse 
generating section 80 as image class data, and it is Horizontal Synchronizing signal H. It is held to the 



timing of sync and the D latch's (L1) 81 output serves as a clock phase change-over pulse ckphase 
signal. D latch (L1) 81 output ck It is inputted into the OR gates 42-44 of the clock generation section 
40 t and a phase signal is ck If a phase signal is set to H level, the outputs ck2 and ck3 of the OR gates 
42 and 43 are fixed to H level. Moreover, ck When a phase signal is L level, it is referred to as ck2=ck2a 
and ck3=ck3a, and ck4 is fixed to H level. 

[0063] Each clocks ck1, ck2, ck3, and ck4 generated in the above-mentioned clock generation section 
40 are used by the latches 51-57 of R [ of the shift register section 50 ], B, and G each sampling clock. 
The phase change of the sampling clock by the vertical position of arbitration is made possible by this 
actuation. 

[0064] And a sampling clock (R, B, G) 1 - n can be obtained by shifting the sampling start signal srt 
inputted into the shift register section 50 with the above-mentioned clocks ck1, ck2, ck3, and ck4. 
Namely, two or more latches (x(R, B f G) n piece) 51-57 are connected to a serial, and the above- 
mentioned shift register section 50 is constituted. If clocks ck1, ck2, and ck3 or ck4 is supplied to each 
latches 51-57 from the clock generation section 40 The sampling start signal srt outputted from the 
clock generation circuit 41 is shifted with the above-mentioned clocks ck1 f ck2 t ck3, and ck4, and a 
sampling clock (R, B, G) 1 - n are outputted to a sample hold circuit 15. 

[0065] The sample data for several level dot minutes outputted from the sample hold circuit 15 is 
amplified by the output buffer 16, and is outputted to the electrochromatic display panel 27. 
[0066] Thus, since the source driver 74 of the graphic display device 70 which used the liquid crystal 
driving gear of this example enables it to change the phase of the sampling clock of a RGB video signal 
according to a display image class according to the image class flag from the image generation circuit 72, 
it can make still picture parts, such as an alphabetic character, more legible in the case of the LCD 
display of images with which a different class is intermingled, such as a still picture, animations, etc., 
such as an alphabetic character. 

[0067] For example, like the example of an output image shown in drawing 12 , in the display screen 
where an animation part and a still picture part are intermingled, an image output flag is changed in the 
location of raster No =Cv, and the phase of a sampling clock is made into equiphase about the image of 
a lower alphabetic character part from the location of raster No =Cv. thereby — a horizontal dot — 
lowering of resolution can be prevented and a still picture part can be made more legible. 
[0068] In addition, in the 2nd example of the above, although the image class flag was formed for every 
raster, an image class flag may be determined by comparing with the video signal in front of 1 screen. 
Moreover, although each above-mentioned example shbwed-the example with the case where the phase 
of a sampling clock is changed with equiphase If the phase of a sampling clock is changed into 
arbitration, modification of what kind of phase ( — for example, extent of modification of a phase — two 
or more pattern **** — it is made likfe --)* — ****** — it may carry out, modification of a phase may 
not be 1 level period unit, and it cannot be overemphasized that you may change within two or more 
level period unit or 1 level period. Furthermore, it cannot be overemphasized that the circuit which 
constitutes a timing generating circuit etc., a matrix, the gate number, its class, etc. are not restricted to 
the example mentioned above. It cannot be overemphasized that not only a active matrix but a passive 
matrix is sufficient as an electrochromatic display panel. 

[006.9J~~ • ^ . . • .. ..- • 

[Effect of the Invention] the video signal with which an animation part and a still picture part are 
intermingled according to invention of claims 1, 2, 3, and 6 and seven publications — setting — a 
horizontal dot — lowering of resolution can be prevented and it becomes possible to make a still picture 
part legible. 

[0070] According to invention claim 4 and given in five, a still picture, animations, etc., such as an 
alphabetic character, can make still picture parts, such as an alphabetic character, more legible in the 
case of the image display in which a different class is intermingled. 
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[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole 1st example block diagram of the graphic display device which used the liquid 
crystal driving gear concerning this invention. 

[Drawing 2] It is the block block diagram of the source driver of the liquid crystal driving gear of this 
example. 

[Drawing 3] It is the circuit diagram of the timing generating circuit in the source driver of the liquid 
crystal driving gear of this example. 

[Drawing 4] It is the circuit diagram for 1 dot of the sample hold circuit in the source driver of the liquid 
crystal driving gear of this example. 

[Drawing 5] It is the flow chart which shows actuation of CPU of the liquid crystal driving gear of this 
example. 

[Drawing 6] It is the timing chart which shows actuation of the liquid crystal driving gear of this example. 
[Drawing 7] It is drawing showing the example of an output image of the liquid crystal driving gear of this 
example. 

[Drawing 8] It is the whole 2nd example block diagram of the liquid crystal driving gear concerning this 
invention. 

[Drawing 9] It is the block block diagram of the image generation circuit of the liquid crystal driving gear 
of this example. 

[Drawing 10] It is the block block diagram of the source driver of the liquid crystal driving gear of this 
example. 

[Drawing 1 1] It is the circuit diagram of the timing generating circuit in the source driver of the liquid 
crystal driving gear of this example. 

[Drawing 1 2] It is drawing showing the example of an output image of the liquid crystal driving gear of 
this example. 

[Drawing 13] It is the block diagram of the LCD driver of the conventional liquid crystal driving gear. 
[Drawing 1 4] It is drawing showing the list of the pixel on the liquid crystal panel of the: conventional - 
liquid crystal driving gear. 

[Drawing 15] It is the block block diagram of the source driver of the conventional liquid crystal driving 
gear. 

[Drawing 16] It is a timing chart for explaining the sampling clock phase contrast way-that-should-be 
type of the conventional liquid crystal driving gear. 

[Drawing 1 7] It is a timing chart for explaining the sampling clock equiphase method of the conventional 
liquid crystal driving gear. 
[Description of Notations] 
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15 Sample Hold Circuit (Sample Hold Means) 

1 6 Output Buffer 

20 70 Liquid crystal driving gear 

21 71 CPU 

22 Memory Means 

23 72 Image generation circuit 

24 Gate Driver 

25 LCD Actuation Controller Circuit 

26 74 Source driver 

27 Electrochromatic Display Display Panel 

29 79 Timing generating circuit (clock generation means) 

40 Clock Generation Section 

41 Clock Generation Circuit 
42-44 OR gate 

50 Shift Register Section 
51-57 Latch 

60 80 Clock pulse generating section 

61 Counter 

62 81 D latch (L1) 

63 Comparator 

75 Vertical Counter Cv and Various Synchronizing Signal Generating Circuits 

76 Memory Access and Image Data Generation Circuit 

77 Image Data Register for One Raster 

78 Current Raster Image Class Register 
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PJ»Hf#*SLGDaaK)3^bn-9liI!S 2 

5$c(±s^$ft, r, b; G^g-m-g^y-* 

2 6\cmtl£*lZ><, LCDiEtb^^ Hp — 5lal!S2 5 
[0 0 2 1 ] f— Y h"7'('<2 4 fit. *5— ttft^/t' 



(4) 

i^^/v2 7Hzk¥*-|6]©y-,;* K9-f^2 6*3^015 

[0 0 2 2] ±SBy— ^ ]»*?*"/< 2 6fctt; pftfe&jftll] . 
P-7IUK2 5/5^^«-§-dS; CPU2.1i»fe8WMf 

io >A2 6li, TK^I^^RGB^^S-tSr-y-y^y Vi/ 

■ rt©> : 7y-77?©y- hmtei^— h K7^^2 4tc 

• [0023] 02 tt±te^»^ew#msi5^»^ 

tSy-^ K7-T^2 6©7*n y^l^itfcS. 0 2 
fcimv-c, ±ISy-^ K9-f^2 
IhIK'29, *jrv?>vib— VwKlaiKi •5StJ t tB^y7r 
20 1 6 ^«$}i5„ 5 y^MEK 

2 914, LCDfEffja^ hP-9@?§2 5^fe 

mm^^D ^79 vy? «rzK¥ Ky hfcfc'tt^ 

■^^t'/v*:— Kisiss i. 5 ictu^j-f-s,, r.wy-v7° 
.»V^n-y^tt« 'i7k?F3WW» (KT> lHt*Bt- 

5) *5#tctii7i^ft\ f-yyy >-y^p y'^^m*sft 

ftb^l'H)RHiCi±U/7/<y7rl 6^1^75^ o y^Sra 
73-TS. CPU2-l*»6>m**ix«(flfffi'a65E9^ 

• [ 0 0 2 4 ] f-y-7°/v*:-> KlelBS (^^y/P^-zv K 

15}Cf±, Mfe&JftHK'2 3d»6R, B, G=&?* 

5 >-??££mf&2 9 v&tkvtz-y-yrfy is?* a y 

U «*/**A/2 7fCttl73-t-5. - 

[ 0 0 2 5 ] 0 3 ftifay-* K7-f/< 2 6 l*3CD^-i' 5 
40 V^3§±[e]&2 9(D[HlSS0-efc!9, r©^^ 

IS*2''9 , 0«-«Oflr-9-H:«3S^-SBI6'0^'f 5 + 

*SiJLt7P7^±^4 0, Wh^7 
*gfS5 0M7i- X/^v^^gp6 0d"f>«fiK$ix 
5. ' ■ 

[0 0 2 6] ±|S^ny^4jsKW4-0H:v 
c k\ 7K¥ls]Mf-§-H s y n c SUf*KISl»«^V 
sync^Itfy/yy^^-HIf s r t. 
Pj/^ckl, ck2a, c k 3 a 2Jt/-y-^7/V*:— /V 
so KIH8S1 ■5fc#!te$;h,*m**o"s'**&JjM-3* n ^ 
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7 

9^M%A 1 7i- Xs<A'X&4e.U6 Ofrhttitl 
^Hfcy" o -/ ^ 731— XtfJ&^/I';* ck phaset 
^ n y y-£j#[I]8g4 1 y? c k 2 aOOR.I 

SSrt D^P.jt^ck 2 £tH;0i-£O*Ry- h 4 2t. 
7 1 — X^W* 38£*B 6 0 d» e> WTj § ixfc ^ d. y * 7 ^ 

— Xgji&^A'.* c k phased yM3.y £j&[e]S£ 4 
1 H>bp9 v ck3 a<DORf&S&£: 9 ^ o c 
k3ttUAt50R^-h4 3i > ^P^^ii 
gB6 Ofrbliijj&tltcf b.?/9s*A'X c k p h a s e 
OS<Eta*i:^o«x^4jaiali54 1 p c k 

3 a<OOR5fc,S$rt 9 ^ d y y c k 3 fcttiTrfSORy 
-F4 3H^M$ilt^. 

[0 0 2 7] ±E->7 K *g|5 5 0 f4, Wk<D . 

( (R, B, G) Xnfi©) 7>y<?:.5.1~5 7&&mz. 
&mZ*l>Xmf$Li$tl. *7 7f5 1~5 7fclf4y-p yy" 
4fi£34 0^?>^Dy?c k 1, c k2, cUXlic 
k 4^»**u«. .V7 h.u^^ftS 0li i; ^ ^ 
£j$|h]K4' 1 *»bffl***t*i1>->^ r y->'^*- H** 
s r t ±IB^ o s» ^ c kl, ck2, c k 3 , ck 
4\z.£«)~s7 hLfy^!) ^ny.^ (R, B, G) 

l~n§rW^J-r5 0 . 

[0 0 2 8 1 ±fS7i-X^>w^^^gP6 0(±, zMPI*) 
JB«*H s y n c#A7J{i-S§-£ LTA73£;ft, «EP 
JSHf^V s y n ctfsy-irs/ h^tCA^3$tv5* 
y- 6 1 £, /Clr^H^^^tg^-r-^^TK^raWf-i-H 
synciO^^SymittSDyyf (LI) 6. 
2t> *.7y^6.1©|tl^H c t^AT^F-AKD^ 
y^ (L.l):6 20fflj3Ll o u t i^XtS^'B »~A 
— 9 H c t LI outi SrJt$5 

LTH ct>Ll outOi^B7?7i-X51 
t&^v;*c k ;p h a s e SrH l"<MZ-irZ> 3 V^U— 

[0 0 2 9] 04fi±fBy— * h'7^<2 6rt<D-^^X 
/V*-;VK0K15O1 Ky H^©|HlK®T?fcD» 04 
tc^-Tl Ky h^colsl8S^II12(0-!J->'7 p /V5f;-/vKlH]8S 
i'5rtR:i4jJc¥Ky> »»3t?W:<MEt 5 . H 4 *s w 
X, tV/;V*- /VKHII&'l 5<D1 Ky h#f4, Bfc&ft 
fAAvideo i nSr^ff-i-f-VXy ^y** p v 
^ton/of ftS^yfSWli, yfSW 

i *i o n ©t^Wflf 3 yfyfc It, & 

© 1 HJBWfcH W"<A/i ft 5 tti7J* o y" "C o n/ o f 
ft, &fl9 ta y^o nOt #8ftttfS#ffl^v i d e 
o ou tS:ta*t5^yf SW2tA^i^iit 
rco#-a- v Bftifefg-g-A73 v i d e o - inHT 
14, ,R, B, .G#?fc&{§-§-tf>l*J-?:<D Ky bWkTF&lzttfc 

Sty^yyOny?^ SWl©on/o f 
f fc*ftpt-5. fy^y >"y*y n y^H W^W 

OJBB^It * f y S W 1 # o n ft 9 , ayfytC 
lfcWMft***s**.bixS. ffl73*n-;/*f4&<0 1H» 



.9 

[ 0 0 3 ,0 ] *|tl6ffil©tt^.«rlJtW-t--4. 
93 

0 5 ttc p u 2 11: J; 9 mftZtiZ v99 a y 

fctK IhHH*, *3H§-Sn (n = l, 2, •••) Ii7a-(t) 

[0 0 3 1] *1\ ^fyT'Slt'*!^?*^ 
10 3D)lBK}£*fT)feV\ *xyXS2TiIi&£/5feII]ii&2 3 K 

#Cl^-C\ ^f.^/S 3T-ttft^l7^^N.o,. * 

*q.jsu:4 9, gpu 2 ia>£y— ;* kt^^^cr, 
5{£ts^ je 7 ^ ^ jgjef* - * & tati £ *i>3 . 

. [0 0 3 2],tfc, CPU 2 1 14,. iiiS Ltcf — 9 
-5V^B5ift4j«lHlK2 3 fcM«-*-5fc«>©fW*MI#«rffl 
7J L, Hfifc^lBlK 2 3 (4, C P U 2 1 <D$iJplC 4 9 y 

^fe(4, LCDIgtb=>'ho-7lllK2 5fclzk¥, fiE 
2 6.1CR, B, G#^«-§-^ffl7J$tv5o y-^K7 

^ 2 6 -e»4, r g b m&m^r&y- y > 

^$tb,-J««S*vfc^*5-?SA/^v2 7rto h?y 
v< 2 4 ic 4 9 *?F*3S»tt11H 4 9 $ tv5 ? ^ ^ v 

[o o 3 3] y— ^. Yvj/^omtfrniw 

9J 9JC4 9 LCDIKftiaV Nn — 9 

@Sg 2 5 $.Jt5*¥KJ!Bflr»&tJ«»*^ o y ^ 

lfcvmmft (ih) *;#ic-y-^x/v- 
* -^v Kjais i 5 m73 ^ 1 1 1. »c , -y- y >- 

9 a y ^staTJ Stu^^ 1 Hfflfll:iit>'7*/v*-^ K 
m&l 5\Ctiitl9t>v9&mt)£iri5. CPU2 
1 i»'feffi«SE3l 9 ^ * Jb^x- ^ i , H 2» 

40 uqg 6 T^a-rsib^ci^oTR, b, • g.#»«mb*-!>- 
[0034], -y^yvi'*— /v kihi?s i 5 Kf4, Mtfifejsfe 

|sl%2 3^R, B, '.G#Wft«#*>0tJ**V, V^-f 
>vi^—)V K0SS 1.5 T*(4; 5 ^.9M^% 2 9 

T'^^Lfc-yvy'y a y^©^^ S >y*lcS-^V^ 

TR, B, G«-Wft«**s*¥ Ky. hic^Jt-y-^Xy >" 
^$tb5. JErLT, ■Btt^?77 1 6lc4o.T7K¥Ky 
bo y^<n^i/7>\'^—9ftm&Zfrxi3^-WL&'**fl' 
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(6) 

9 

2 ftewasits. 

[00 3 5] 0 6 tt, JbfE^-Y 5 >93k%M% 2 9 ©Sb 
te*7fr*94 5 ^9^^~ htfc9v3^l'-^ 6 3 
ttiTJ c k phase iB%&H l"OV<D tti L U~<A< 
©B#T*S-y->-:/y d j>^"oteti*a!ft'-f*3R«*r 
*Ltv*s. ®6fc:^-t-J:5fc; >"-r-3V^jg£Hi62' 
9©;? n -y^±^;gB4 Oici <0M&? a c k, zK¥ 
RSMt-g-H sync &U«iiSP#Hf -£-V sync^ ' 
mz-y-yzfv ^9^9 — Mg-f-s r-t\ #*o c k 

1 , c k 2 , c k 3 , c k 4XO l ty^*'-/U KEEg' io 

10 0 3 6 J'-zMFlRHWfS-g-H s y n c li v 

'/u^»'4»6 o©*!>>-^6 i katj**^ -^©y -fey 
*>, 6 1 ta*H 'c tHf^ywisitt 

SSr^-To D7yf (LI) 6'2^X^$Hfcfe 

SfS7X>«)ef-^iiD7 5'f' (L i) 6 2-e*¥ 

4MB* JE 7 * > 'JB*f— 9 fiR »" B % G #U- v:/ y ^ j/ 
> ay * ^©te^SSr^jS-f-5x ^^Wiiifift 20 
-T-5o D7 7f (LI) 6 20ffl*tt.: t! outi 
i-S. ilE*^^ l©ffl7jH ctiD7yf (L 
1) 6 2©ffl^Ll- o u t i)t=,yy<u— 9 6 3©A7J 
ffi^A> BCA^Jjl, f-^H c t tf-^L,l o 
u t (»?—9(D±%Z1PftMt.£ftZ><, H' c t > LI 
out \Z.t£Z> h^>-'<\s^9 6 3tti7j c k phase 

10 0 3 71 ai^W— *6 3ffl73c k phased 
-i§-f*v *o y*£j&gP4 OCDORy- b4 2~4 4tdA 
*^T*J9, ck phas ej|WHl"</H;ifc5 so 
iOR-f- H 4 2, 4 3©tiJ7Jc k-2. c k 3£HW< 
MZ.mfeCx\<Z> a ck pha seftf^LW 

^Oifttc k 2 = c k 2 a\ c k 3 = c k 3 a t 
L, c k 4§rHW^>'Hwll3ti-5. ±M&9vy9±&M 

4 0X£.f&Z*ltz.&9u y9.c k l, c k 2, c k 3, 
ck4li, i/7 V Ui??-9n5 OCR, B, G#tV7* 

mmt x 9 ©settitfc «t « -y >^ y v ^ o ^ 

[0 0 3 8] -5- UT, ->7 KUv>;**$|5 5 OfcA^H 4o : 
fc-y-V^y ^9^9- blB&s r t Sr, iE^n^c 
kl, ck2, ck3, ck4ia?v'7ht5ri:t; 
J:9ty7*yy^ny^ (R, B, G) l~n£r»5 

»4» «&© ( (R,"B, G) Xni«) 7?f5 1~5 
7^EJlJfc^$*t-C«l^$ixT*3t), #5'^5 1~ 

5 7 \Z\±t a y9*.$g&4 O^b^D y^ckl, c k 

2, ck3Xttck4^$H-5i, ^05,^4j^[5| 

?S4 i frbmazhity-^-rv is9**9— me*s r t 

Sr. lE^ny^'c-kl, c k 2, ck3, ck4l£j; so 



9v'7H,Tty7'yy^P5/^ (r, b, g) i~ 

[0 0 3 9] t>7 , ;v*-/v KlilK 1 5 rttw»±, I4lc 
^i-«t5fcl Ky K#©[e]&as*¥Ky>!&#M?iJk:# 

rt-t"© Ky h'^fi,tc*rjc£:i-5S*ft(S-i-v ideo i 

l/ftxi y9\C&<oX*<i ■yfSVl'#o n/o f f $J 
#P$*V, g|7t^i-J; ^IC-y-XT'y : VjT*n y-^aSHU 

W 1 *5 o n \Ct£ <0 . a V7ytC : i KiWfcfll****. 
tvS. tii73^ n y ^ (i^ro 1 H^Pfl{c:H U^Vi t£ <0 % 
B^y77 i 6lcta7j$'W 0 . -fr'L-C, •y-VT'/v*— 
/v KIhISS I s ?> tii7J $ K y h ^oty7 , ;v 

[0040] io'J:5 ^*HJSM©fSft^»^eSr«^ 
LfcgJH^«^^S 2 0 ti, 8*^*^^fi 2 0 ©«-§15Sr*J 
Wt5CPU2 I t, Hi^'r-^^JEfeLTtbTJ-rSiii 
Ife^^EK 2 3 t , 7k 3 F*|fij©RGBIft|fefB-§-*-y-^7 p 

i?*9<Dy-xmM\zmt)-t-6y—x b'^4^2 st* 

ffixi, y— * V'9<<><2 6»i, CPU 2 li»f)©ttS^ 
jEfe^-^t-^oTRGB^ff-i-O-y-V^y 
n y ><0^ffl©S!J5^-< 5 V^Sr; 'tt*©*^**!** 
J§rXmfe-*!mKi-%<&m9v y9*&±-fZ>9'( 5 Vi/ 
5S»2 9t> ^-f 5-^»*Iil»2-9fcJ:!)*jas 
tvfc ^' d y 9 o |S] © R G B 8^!{§-g- Sr f" ^ 

7'/v/*-/v Kt5lr>'7 , /u*-4' KIhISS 1 5 b . tK¥ 
K y h*^01>-^7 p ^-^*r#« LT*7 

7\z.tot)irZ>mts'.*y7T l 6 tSrsS:«7, y-^ K 

5'T^2 6©RGB|*^g-§-©-y-V7°y Vi/^ d s/*© 
ttffi SrftEJc x* # 5 : J: 5 1 T v > 5 ©T% E 
©f^ihSir WBI©?lffi-t-5Iij^© L C D**©^^^ 
*^©Hih®SiJ^Sr ± 9 J!,-^-r< r i*ST# So 
! [0 04 1] «M, H-7fc*-*-W;fcBfc0g©.fc5fc\ 

^ c? N o . = C v ©•fca* 1 ±'©?ftPia!^'©uif^{c:-ov ■> 

No. .= C v ©&S7)> T©^:*^©®^ Id 'o ^ T -y 
■^yv^o y^roteffiSrl^HatStd-f-SirTKT*^ K 

[0 0 4 2] JK2HliM- ■ - ' • 

m 8 ~m i" 2 j**^p^©^ 2 awfc««rsrf H-e* 9 . k 
y hv. h y 9 * tt* v -m&^mw^mm Ltcmx 
fcs. *M&me>vimzhit v. imn 1 mmm t m-m 

[004 3] '*-f , «^SrSiiBj-rs 0 0 8 rt«AKlb« 
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BS:ffifflt*:!fcift**iSfll7 0©^flEfllriiBltffc5. 0 
8lC:fc^T, M$^gf7 0 f4, CPU («g«i#S) 

7 2 (H'9 -<?**■*:*»-*■ 5). , V- Y h'v 
-f^24, LCDIEtbaVhD — 5 V y-^ K 
7^^7 4SW7-«S^2 7«f«r«*.-CV^5. 
CPU7 1I4, rtttfc*r , f-5^ , tii/.9AROM»C»*l* 

3?U ill Ifcf - ? ICl^^Ttt^SI 7 0 C§ 

[ 0 0 4 4 1 PHfe£/£H]gg 7 2 f4, CPU7 1©»|C 
£?)y^y^I£2 2&T?ir*UlH£7^* (ft®« 

J: 5 *:»o}»jfefcffl v^iS&«®7 9 

LfciSot, ff{fe£jftlB|&7 2*»fett. 
*¥, SE-RIJH«*«fo4S-filBI)Wfll*«s l C DIES) => v 
bn-9lEjSS2 5 (CttS^3^iX v R, B, G£-§iM£{f -5§-.S. 

S 0 LCDIEK)3 v M3-9IHISS2 5f4, Hte£j$@gg 
7 2^t>a^$tufcSitlll»ft-g-keif^S»cy-^ 
^^7 4StJty- h K7^/<2 4ldgfrJ£<D* o j/^Srm 
73^5. , ... 

[0 0 4 5] f- V V94'*2 4f4, 
2 7(5^- h«Bt*3lE«*S:fflA-r5.-*9-ttiBi/-« 
^^2 7(4, 7k¥*[S]<oy— * K9-f'<-7 4, sulSSE 
^fitf)^— h K9^/<2 4&tf LCDfEt&=>V hn— 7 
®82 5»C«t«5Pgf|ig*^f6$tuS. 

[0 0 4 6] 12 914, ±|Bili^±^,(H]SS7 2©y*u -y^ 
flWtH-Oife*. ®9tC*5V>T, H&^leJSg 7 2 »4, S 
E#!7X*C vXtf45-«raJB«-8-36&ISl6 7 5, > * y 
T^-fe^. • iii^-r-^^ls]^7 6, ly^^^coiH^ 

7 5 (4, se# * >"t> c v &tf&«iR)#Hf 

U 51* LfcSETJ !7^^Cv^^^-y7^-lr 
* • H<frx-*£j#;la]87 6fC, #aiS)»«-^SrLCD 
|EStl3 ^ f, n -7 @Bg 2 5 tcm73-T5 0 
[00 4 7] ±ffi^y T^-fc* • BB4ftf*-#ifeJ*EIIS 
7 614, ±!BSE#*i'*CvXtf#«IBIJB«*»£lH| 
8S7 51:49*4^16*7^0 vtCt H7^? 
Slcy*-y.#f8:2 2d>5>M«»7 f — ^,8.1*7 **»EHfc« 

.a y 7 ^ tf r t \z x o x mwf- 9 & Xf7 x 9 

feuS.^-r-^ Sr, 1 7^^^o®^-r— ^ 7 7 

RxivLte 5*9 m&mm i-v* 97 s fc-ttu-ewMfl-*- 

So 

[0 0 4 8] ±IS1 7^^^©Iftf-^ U-v^* 7 7 



(7) 

}cmk£in1tR. B, G*9tfllffi*tty-^K9W^7 

mvmm^v** 7 s\zw&$frtmmmy 7 y^y 

-XV74'<7 4<D94 $>-?-&±\B}&7 9 mm 
m^^HS. y-7. K9>f /<7 4 J4, -A**irfcHifttt 

[0 04 9] 08tIoT, ±IEy— * K^-f^ 4fc 
f4, Bfe&J&l3l!g7 27>*bR, B, G&BMMM-i, ft 

yyy >y9uy9<nmfe*&mmmm\^& 

t, LCDJBtt=?Vhp-5[ilB}2 5*»e>RU»flr*«*A 
^$ttS. -tlBy-* Ky-lV<7 4f4, zMF^fa^RG 

Bft^fB-i-^-y-vT-y y^u «BLfc^*7-ffiift^ 

*fr2 7fa<Dh7^i?x9<Dy~xW.mzmt)1rZ, c 4 
fc, 7j 7 — i&if!^* a> 2 7 <d t>7y^^oy- hm 
®tcf4y- h K7-f ^ 2 4 K <t •? TK^jfeSBiRttak: <t 9 

[0 0 5 0] 01 3(4±|By— X KW/<7 4-07*dj> 

^«^m-cfcs„ lai 3Jt*jvT, Jbisy— ^K9-r^ 

20 7 4f4, . ^-l* 5V^*Ie18S (?By?4*fft) 7 
9, f">'7';i'* — >v Kta]^ (ty7'^*-/vKfg) 1 
5Mlil7J^-y77l6*^M$^. ^'fi^ 
*ls!SS7 9f4, LCDfgtb^V ha — 7@K2 57>bttt 

y7- y y/^ n s/ ^ K h mi€.V±f$. L, 

^KEKi 5fcW^ji-5. r(0-y-yy°y^ 
^^oj/^f4, i H*j#tcm^j$ix, -y->-7*y 

y^*.m***tJ5t^l H^ra^»4ffi7J^s/yr 1 6lcffl 

tj^ci s/^^m^-rSo Sfc, cpu7.ii>f>tii*^ 

30 5&fil^K5**^x-*icJ;9R, B, G=&8^{f 

[00 5 1] fy7;V*-;P KIU8g 1 5 (Cf4, 
0IS7 2*»6>R. B, G=&ft^f-§-7)SA^i^tu, ■J-V^' 
/V-*— KH18S 1 5 f4, 5 ^»4H« 791? 

B, G#ft^«-§-<Sr, tK¥ K-y h»«»t*^y >^ 
L, lHty/^tS. tb*^ -y 7 7- 1 6 14, *?K7 
hm#V9->7'*7 ! —9 *7-m&;<*fr2 

7\zmt)-fz>. 

40 [0 0 5 2 ] m 1 1 f4±IHy— ^ Y7-<s<7 4 ft<D9'( 
?V^*IU8S7 9©IilKig-C*)«?, 

*iei?S7 9©#si5oflr#r±iwnaBi6©^-f ?y^ft- 

T, 1.S&9J 5^J8±EK7 9»4, 7*CSU LT^ d 
*^4 0, ->7h Uv?;**g6 5 0SU!7x-X/^ 

|g±$B8 0*^*fife$^5;: : 
[0 0 5 3 ]t±IE^ o -y^*^S64 014, !*^0'^ 
c k, *¥IB]»I«*H.. s.y n cStfiEPiiffV 
sync SrSlC-yyyy KSX9— hft#s r t , 
so Dy^.ckl, c k 2 a-, c k 3 aRX/-t^7°^— ^ 
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K08S 1 5 fcfttt SftS ffi^J * n y y *±&1r& y n j, 
y£j#I°l8&4 1 7^-X/^^^^gB8 O^bffi* 
$ix*:y n s/y/^w;* c k p h a s e i ^ n 
Ih1?S4 ld>fc©y B'^ck2 a(DORf^SSrt 9 y n 
y y c k 2 SrtH^-r 5> O Ry-h42i v 7 ^-X/nVw 

^ck pha'set^D 5 /^4^@K4 1i5 1 ?)©^D 
yy c k 3 aOORISil?rJ:^oy^ c k 3 SrtH^-f- 
50R^-h4 3 t\ 7i-X/^M9!8 0i^!li 
7j£ft;fc..y n -7 y 7 cc— X^)^/-?/^ c k phase 
©E&a^iy n yy£/&le]Bg4 l£»£>©y oyy c k 
3a©ORf&3l&£ Qpuypc k 3 fcttiT^-rSORy 
-h4 3i*»6«*ftJxTV*«.'- ' 
[0 0 5 4] ±|B>7 Fl"WaiS Ofi, W$!l<?> 
( (R, B, G) XniB©) ?yf5 1 ~ 5-7*Sit*llfc: 
SBtt'*iiT«lriJ*tu, #7j/f5 1-5 TKUyny? 
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